The first-instar nymph, second-and third-instar female nymphs and the adult female of Kermes echinatus Balachowsky (Hemiptera, Coccoidea, Kermesidae) are described and illustrated; micrographs of morphological details are also provided. The species was collected on the island of Crete (Greece) and on mainland Greece, new localities for this species, and are compared with Israeli specimens from where it was originally described.
Introduction
provided the first identification keys to European and West Mediterranean Kermes species (K. vermilio Planchon, K. roboris (Fourcroy), K. ilicis (Linnaeus), K. bacciformis Leonardi, and K. quercus (Linnaeus)) based on first-instar nymphs, whose morphological characters are stable and reliable. A few years later, the same author (Balachowsky, 1953) gave detailed descriptions of the first-instar nymphs of three new species from Israel, namely Kermes echinatus Balachowsky, K. palestiniensis Balachowsky and K. spatulatus Balachowsky, and briefly described the external appearance of post-reproductive females. However, he also observed that these three new species could be junior synonyms of K. biblicus (Bodenheimer), K. greeni Bodenheimer, and K nahalali Bodenheimer, also described from Israel but based on post-reproductive females only. In fact, , studying type material and new collections, synonymised K. palestiniensis with K. greeni and described the first-instar nymph and adult female of this species.
In April 2010 and again on June 2011, specimens of a Kermes species were collected off Quercus coccifera L. on the island of Crete (Greece). In spring 2011, on the basis of 1 st -instar morphology, the species was identified as K. echinatus. At that time, the species was known only from Israel and had not been collected since its description (Balachowsky, 1953) . The collecting of fresh material provided an opportunity to study and describe the nymphs and also the young adult female, still unknown. In late 2012, in April 2013 and in April, May and June 2014, George Stathas (Highest Educational Institute, Kalamata, Greece), provided us with abundant material belonging to K. echinatus, collected on Quercus ilex L. in mainland Greece (Athens and Kalamata) (Stathas et al., 2013) . At the end of 2012, Spodek and Ben-Dov (2012) published a re-description of the first-instar nymph and adult female of K. echinatus, based on syntypic and topotypic material and new collections off Q. calliprinos (Webb) in Israel.
Very recently, Spodek and Ben-Dov (2014) published a valuable taxonomic revision of the Kermesidae of Israel that included a further re-description of adult female and first instar K. echinatus plus descriptions of all the male and female developmental stages of this species.
However, it was found that the Greek specimens of C. echinatus varied somewhat from the Israeli specimens
Comparison of the morphology of K. echinatus collected in different localities.
The records of K. echinatus from Crete and mainland Greece (Athens and Kalamata) and the loan of K. echinatus specimens from Israel along with their description and drawings has offered an opportunity to highlight minute morphological differences between specimens from the isolated population on Crete with those from mainland Greece and Israeli. With regard to first-instar morphology, the three populations do not exhibit substantial differences. The presence of a very small denticle on the claw was noticed on specimens of all three populations. All the first-instar specimens have long apical trichoid setae on antennal segments V and VI. Some specimens from Greece have marginal spines slightly shorter and less bent than in those from Crete and Israel. All first-instar specimens have a small trilocular pore near each scape (as is usual in Kermes species) (Baer & Kosztarab, 1985; Liu & Shi, 1995; Pellizzari et al., 2011) although not mentioned by . Moreover, most first instars from Crete and Greece have a pore with 3-5 loculi on the margin of the prothorax and another one on the margin opposite the anterior spiracle but these pores were not observed in the Israeli crawlers either by us or by Spodek and Ben-Dov (2014) . According to the latter authors, this character is present only in first-instar K. hermonensis. Second-and third-instar female nymphs of all three populations (Crete, Greece, Israel) have frontal lobes, as in K. vermilio. Adult females from both Crete and Greece differ from those from Israel mainly in having a greater number of dorsal and ventral tubular ducts. 
Conclusion
It is clear that the Mediterranean oaks (Q. ilex, Q. calliprinos, Q. coccifera, Q. ithaburensis,Q.look, Q. suber) host a complex of Kermes species (e.g. K. bacciformis Leonardi, K. biblicus (Bodenheimer), K. echinatus, K. greeni Bodenheimer, K. hermonensis, K. ilicis (Linnaeus), K. vermilio). Currently some of these species appear to be restricted to Israel, but this is likely to be due to a lack of collecting and difficulty in identification. The surveys on Q. coccifera carried out in 2010-2011 on the island of Crete led to the first records outside of Israel of K. greeni (Pellizzari et al., 2011) and of K. echinatus, demonstrating that these species are more widespread than previously known. The recent records of K. echinatus in mainland Greece and of K. hermonensis in South-eastern Turkey (Stathas et al., 2013; Kaydan et al., 2014) extend the known distribution of these species. Although slight morphological differences were noted between the Greek and Israeli Kermes echinatus complex in this study, we consider that these are due to intraspecific variability among geographically isolated populations rather than differences at the species level. Nevertheless, molecular analysis of specimens from different locations are planned to help in a better understanding of this complex.
